"Of all creative artists," wrote Hector Berlioz in his famous orchestration treatise, "the composer is almost the only one to depend on a host of intermediaries between him and his audience" (Berlioz, 2002(Berlioz, [1856: 336). These intermediaries -the orchestra and its leader and time keeper, the conductor -"may be intelligent or stupid, devoted or hostile, energetic or lazy; from first to last they can contribute to the glory of [the] work, or they can spoil it, insult it, or even wreck it completely" (Ibid.). From written score to performance, realizing a composer's work of music becomes an acute problem of both collective action and aesthetic interpretation. The chief mediator between the composer's artistic intention and its social realization is the conductor, who through his or her authority not only asserts and determines the tempo of a performance, but also establishes its nuance, feeling, and overall interpretation.
"When I count to four…": James Brown, Kraftwerk, and the practice of musical time-keeping before Techno -David Reinecke
Introduction-The Ideal Conductor, Past and Present
"Of all creative artists," wrote Hector Berlioz in his famous orchestration treatise, "the composer is almost the only one to depend on a host of intermediaries between him and his audience" (Berlioz, 2002 (Berlioz, [1856 : 336). These intermediaries -the orchestra and its leader and time keeper, the conductor -"may be intelligent or stupid, devoted or hostile, energetic or lazy; from first to last they can contribute to the glory of [the] work, or they can spoil it, insult it, or even wreck it completely" (Ibid.). From written score to performance, realizing a composer's work of music becomes an acute problem of both collective action and aesthetic interpretation. The chief mediator between the composer's artistic intention and its social realization is the conductor, who through his or her authority not only asserts and determines the tempo of a performance, but also establishes its nuance, feeling, and overall interpretation.
More than "simply a time-beater," the ideal conductor, according to Berlioz, possesses trained perceptual faculties, an out-going nature, a thoroughly musictheoretical mind, and the ability to transmit his feelings to the musicians he directs (Ibid.: 337) . If successful, the conductor's "feelings and emotions will then pass to [the orchestra], his inner flame will warm them, his electricity will charge them, his drive will propel them" (Ibid.). From a sociological perspective, conductors enjoy and exert charismatic authority, which relies upon a group's "devotion to the exceptional sanctity, heroism, or exemplary character of an individual person, and of the normative patterns or order revealed or ordained by him" (Weber, 1976 (Weber, [1922 : 215). Conductors are then the motive force behind the regular and organized operation of the orchestra (see Faulkner 1973 for when this goes wrong).
Yet beyond the almost supernatural abilities of the ideal conductor, there remains a more mundane mechanical aspect as well. As Berlioz chided above, the conductor emerged historically as the time-beater for groups of musicians, first in the 18 th century with a large staff, then later in the 19 th century through subtle gestures with a baton (Spitzer and Zalizaw, 2004: 340-341) . Keeping time for the orchestra was first and foremost the chief duty of the conductor, the foundation upon which all other musical interpretations and nuances rested. No amount of genius could be realized if the orchestra could not play in time together. For Berlioz, the process of time keeping begins with a meditation on the work in question:
The conductor must above all have a clear idea of the main features and of the character of the work whose performance or rehearsal he is to direct, in order to be able to set at the outset, without hesitation or error, the tempo the composer intended. If he is not in a position to have received instruction directly from the composer or if the tempos have not been handed down by tradition, he must refer to the metronome marks and study them carefully, since most composers today take the trouble to write them in at the beginning and in the course of their pieces.
I do not mean to imply that he must copy the metronome's mathematical regularity; any music done that way would be stiff and cold, and I doubt that one could maintain such level uniformity for many bars. But the metronome is, all the same, excellent to consult in order to establish the opening tempo and its main changes (Berlioz, 2002: 338) .
Thus, setting the correct tempo for a piece is a distributed and mediated affair. Scores must be consulted, metronome marks noted, judgment exercised, and finally mechanical time-keeping devices set into motion. We see then the other source of the conductor's power distributed throughout the various artifacts that he or she assembles in both setting and enforcing time.
In particular, Berlioz's admonition of following the metronome too closely, lest the music become "stiff and cold," immediately prefigures and reminds modern readers of similar criticisms of contemporary electronic dance music, (in)famous for its repetitive rhythms. Though Berlioz recommended that conductors consult or employ metronomes cautiously, electronic dance music commonly inverts this practice by employing similar time-keeping devices to essentially determine and enforce a particular tempo. As such, the social, aesthetic, and technical implications of replacing the human center of time keeping with a mechanical device cannot be underestimated, in turn reshaping notions in the present of who or rather what constitutes the ideal conductor. This dance of agency between humans and non-humans (Pickering 1995) in musical time keeping lies at the center of the story presented here about the origins of Techno music.
An Origin Myth for Techno
The point of departure for our story on the origins of techno music is a short quote We see it in the synthesized and artificial timbres, the bloops and the beeps, the futurism of album covers and promotional material, the repetitious rhythms beloved and bemoaned by many, the often-robotic demeanor of its artists, so on and so forth. Within the history and sociology of technology a common methodological move has been to assume a general symmetry of agency between humans and non-humans alike; that is, both can impose, hinder, or permit certain kinds of action (for an overview, see Latour, 2005 ). This is not to overly anthropomorphize artifacts or symmetrically reduce humans to dehumanized and predictable robots, but rather to sensitize our analysis to the myriad ways in which our world is shaped by ourselves and our tools and technologies.
This paper traces a small subset of these complicated relations between humans and non-humans in the pre-history of techno music, through examining the set of musical and technical practices that would become essential later on for producing this and other sub-genres. The question I want to answer is how did musicians stay in time with each other before techno. Central to my argument is that this problem was first solved through primarily human-centered interactional and institutional means coordinated by a charismatic conductor in funk music and then later in synth pop through a gradual rationalization/co-mingling of both human operators and their tools (sequencers, synthesizers, drum machines) contributing in part to the set of practices, conventions, and cultural productions, we understand today as techno music. While such rationalizing efforts are commonly understood to quote Max Weber as a further "disenchantment of the world," for the artists who engaged in these rationalizing practices, such integration was seen in a positive light, allowing for both new musical possibilities and a level of precision and accuracy never before experienced (Weber, 1946 : 155, see also Goodwin 1992 facilitate all facets of our social existence (Durkheim, 1995 (Durkheim, [1912 : 10n6). From the work week and weekend to timetables and daily routines, commonly shared ways of keeping time help structure our everyday activities on a fundamental level. This is accomplished in part through the coordination of external devices like the calendar and clock, the implementation of conventional units of time such as the day or hour, and the routinization of enduring habits like our morning rituals.
Temporal structures and references vary from social group to social group. A family may structure their day around meals or the working hours of parents (Perlow 1998 important temporal institutions that shape our social world (Zerubavel, 1982) . Yates, this distributed model of time and time keeping remains practice-oriented but looks additionally to how durable compromises are formed between human and nonhuman actors as integral to how we understand time. What is key is that humans and non-humans alike both posses the agency (though in different amounts) to enable and constrain how temporality is experienced and understood between actors in the situation.
To use a mundane example: a clock may tell us the time, but we are also responsible for winding it up or putting batteries in it, wearing it or placing in a conspicuous place. As a result, meaningful change to the temporal structures of a social group can only arise through the mobilization of both human and non-human actors. To the see this perspective in action, we return the mythical origins of techno in funk music and early electronic pop.
Keeping time before techno
I begin not with P-Funk but someone more foundational, James Brown. Scholars, artists, and enthusiasts all point to Brown as the founder of Funk, Hip-Hop, and a whole host of other sub-genres to which we can include techno properly qualified of course (Brown, 1994; Stewart, 2000) . Moving quickly from more traditional RnB (think "Prisoner of Love" or "Caledonia") that marked his early career, Brown in the late 60s, cultivated a new sound and a band to match, creating across several albums many of the stylistic conventions central to funk music. His songs were harmonically static; the band essentially stayed on the same chord for 7-10 minutes, breaking only at Brown's expressed permission to "take it to the bridge" or "the turnaround. With Brown we see one way of how musicians stay in time with each other, which relies upon charismatic authority to assert itself over a group of assenting individuals. For himself and his band, Brown made precision, accuracy, and discipline core values to be upheld during performance. This was achieved, as we have seen, largely through interactional and institutional means, not as we will see for the early pioneers of electronic music through primarily electronic means.
Brown's cult of personality and sound were adored and emulated during the 60s and 70s, throughout the world. Surprisingly, some of his biggest fans were in West Hutter and Schneider initially began as an avant garde noise band, but quickly abandoned this for a more minimal electronic set-up, which combined processed flute sounds, synthesizers, and more standard rock instruments like guitars and drums to produce a very primitive early synth pop. Across their first three albums, Kraftwerk introduced more and more electronic elements into their music, while removing or heavily processing the remaining acoustic sounds. The first to go were the drums, as
Hutter explained in 1982:
Our music was always very energetic rhythmically.
[…] We always had problems with drummers because they were always banging, and they didn't want to turn electronic. We were working with feedback and tape loops and things and they didn't understand that. Also ordinary drums are very loud on stage, but past the tenth row you can't hear them. A loudspeaker, on the other hand, you can place anywhere in the room (Aikin, 1982, 203) .
Interestingly enough, Kraftwerk's initial dissatisfaction with acoustic drums was not with the rhythmically unstable human player but rather with acoustic drums' difficulties in precise timbral and volume control. Hutter and Schneider's solution was to trigger drum machines, over which they had complete tonal and volume control, by manually playing a series of drum pads. These drum pads would feature largely in Kraftwerk's 1974 synthpop epic, Autobahn, a 22 minute road jam, merging synthesized car horns, engine sounds, and robotic vocals. All the sounds for the album though increasingly electronic and artificial were played by hand, including the drums. Though the instruments changed, how Kraftwerk stayed in time during this period would have differed little from James
Brown's method of verbal and non-verbal cues and overall group discipline, with one important difference; in the studio Kraftwerk played to a click track or metronome.
This would change with the release of their 1978 LP, Die Mensch Maschine.
Gone were expressionistic flowing melodies of Autobahn for a more mechanical sound, signaling the new minimal direction that would mark the remainder of their career. Die
Mensch Maschine also featured increased use of a technology that would come to dominate Kraftwerk's way of producing music, the step sequencer.
The sequencer, an important and often neglected musical technology by scholars was first developed by synthesizer pioneer Don Buchla in the early 1960s in order to ease the production of electronic music for his experimental composer friends. Throughout the 1950s and 1960s, making electronic music was often a time consuming process of recording single notes or phrases to individual pieces of tape and then literally patching all the bits of tape together to make a composition; a single piece could take months (Pinch and Trocco, 2002: 39-41) . Buchla decided there was an easier way to do this through automating the process of playing notes on a synthesizer. He devised a bank of discrete knobs, which could be assigned to any function of the synthesizer -usually pitch -triggered at a set frequency by an internal clock. The result was the first step sequencer in which musical information such as pitch commands could be programmed in by hand as a series of discrete steps, the sequence, and then automated to play back indefinitely.
During the recording of their 1977 LP, Trans-Europa Express, ever industrious, Hutter and Schneider built their own step sequencers and short melodic sequences can be heard throughout the album. 6 However by 1978, Kraftwerk were using sequencers to trigger nearly every aspect of the music from the melody and bass line to the drums. This was done to ease the process of producing electronic music; once everything was programmed into the sequencers, one simply had to record the results onto tape as Hutter explained, "We don't do that many overdubs because our machines are working and we set up everything simultaneously […] We go for the total sound at once" (Ibid: 204).
Drawing inspiration from funk and disco music at the time, Kraftwerk attempted to translate the rhythms of Brown and P-Funk into discrete programmed steps; the results of which was a something between mindless mechanical repetition and cold funk. The question of staying in time then for Kraftwerk only required that all the banks of sequencers be slaved to one master clock. Performing live, Kraftwerk simply had to trigger the sequencers to start a chain of musical events. While Hutter reserved some of the melody lines for himself to play by hand, by and large the question of staying in time and coordinating action within the band was left to the banks of sequencers that dominated the stage.
After this period, the sequencer and its ability to coordinate everything externally expanded to nearly all aspects of Kraftwerk's persona, performance, and music.
Kraftwerk began touring with a set of life-like fully opposable automata, which could be synced to the beat. During the song, The Robots, Kraftwerk went so far to leave the stage and let the robots "play" the music. Hutter at the time began joking to the press, "We are thinking of playing in two cities at the same time. We can send some computers to concert halls in different cities" (Ibid: 203). Quickly understanding how boring their shows could be, Kraftwerk pioneered rough means of syncing movies and early computer generated graphics to their songs, now a standard feature of most electronic music performances. The merging of technology, music, and video, they called Total Music.
Far from musicians, Kraftwerk saw themselves as "music workers," or "scientists" toiling in their studio laboratory and on stage (Ibid.).
Kraftwerk's solution to the question of how musicians stay in time stands in stark contrast to Brown's system. 7 Gone were the external rewards and fines and the humancentered nature of coordination for a mode of collective action synchronized and sequenced by external machines. For Brown, coordinating action was situationally defined, as it was dependent on the continual co-presence of himself and his performers.
For Kraftwerk, the situation or performance space had little bearing on coordinating musical action together; the sequencer worked regardless of its human operator's capacity to see each other or even be present at all. This removal of the human operator manifested itself elsewhere for Kraftwerk. Starting in 1978, they suppressed in public any mention of individual members, always referring to themselves as a collective "we" in interviews, even if only one person (usually Hutter) was talking, and all press shots were of their robot counterparts, instead of themselves.
In the immediate period after the late 1970s, these two ways of staying in time were fused together not in May's mythical elevator but in the discos of Chicago, Detroit and New York. Mining records for beats, DJs, many of which would become techno pioneers later on, immediately began mixing together Kraftwerk, P-Funk, Euro disco, English synth-pop, anything that had a strong and regular rhythm. The potential to extend, shorten, or tease out any section of the record was a powerful tool in the right hands, something Hutter recognized early on, hearing his own rhythms mixed into an endless groove:
I remember we went to a loft club in New York around the time of Trans Europe Express, and the DJ had pressed his own record, using our tapes of Metal On Metal (ed. a song of theirs), but extending it on and on. It was the beginning of DJ record making, and we were fascinated. It was just in our direction, because that's what we would do in our studio, establish a groove and play it for hours and hours. Maybe go out and come back hours later, and the machines would still be playing (Witter, 2006: 54) .
The gradual co-mingling of these separate genres and separate ways of time keeping through a new mediator, the DJ, presents another way of time keeping essential to techno. In terms of time keeping, the DJ stands somewhere in between the human- Unlike in pop music, where authenticity is commonly (and falsely, according to Firth, 1986) attached to its human aspects, techno commonly suffer from the inverse, in that human aspects are downplayed or ignored in its music production. Commonly its history told from a production standpoint remains a story of technological evolution rather than tracing the human networks behind it. In a sense, the story told is a similar story of gradually removing the uncertain human aspect to make music making more efficient. This narrative shares several affinities with the history of scientific objectivity as related by Loraine Daston and Peter Gallison. They argue that it is better to speak historically of objectivities rather than objectivity and elaborate upon one of its many forms in particular, what they call "mechanical objectivity." (Daston and Gallison 1992) .
Mechanical objectivity, according to Daston, strives to eliminate all forms of human intervention in the observation of nature, either by using machines, such as self-inscription devicers or the camera, or by mechanizing scientific procedures, as in deploying statistical techniques to choose the best of a set of observations (Daston 1995: 19) .
It is born out of an understandable impulse that human senses and exercise of taste or judgment impinge upon the collection of facts. From James Brown through Kraftwerk to the DJ, did techno music become a similar space of mechanical objectivity? I would argue no. As I've demonstrated in this discussion of musical time keeping, the human element however marginalized throughout history reasserts itself symmetrically with non-human aspects. Rather than siding solely with the underappreciated human aspect or focusing on the overemphasized technological aspect, new narratives about techno music should strive to walk in between. It is only through exploring this meaningful interaction can we form a more complete picture of the distributed practices that sustain techno. 
